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1, Richard Lathe, D.Sc, hereby declare and state as 
follows that: 

1- I am a Research Professor at the Centre for Genome 
Research and Centre for Neurosciences, University of Edinburgh in 
Edinburgh, Scotland. During the period of 1989 to 1995, I served 
as Director of the Centre for Genome Research. 

2. I hold the degrees of D.Sc. Molecular Biology, 
Hons. 1st Class, Department of Molecular Biology, University of 
Edinburgh, United Kingdom and Docteur es Sciences (Biologie 
Moleculaire) , La Plus Grande Distinction, Laboratoire de 
Genetique, Universite Libre de Bruxelles, Belgium. 



3. As detailed in my curriculum vitae, attached as 
Exhibit A, from September 1973 to date I have carried out 
extensive research in the field of molecular biology in the 
course of my scientific training, research and employment. As a 
result of that research, I have gained first-hand, practical 
experience in the use of synthetic oligonucleotides in the 
analysis of nucleic acids. I also have extensive practical 
experience in the preparation and screening of cDNA and genomic 
libraries of DNA sequences. More particularly, my practical 
experience includes performing hybridization assays wherein 
single-stranded DNA or RNA molecules associate to form double- 
stranded polynucleotide chains. 

My work is exemplified by the bibliography included in 
Exhibit A. As indicated in that bibliography, during the period 
from 197 6 to present, I authored numerous scientific publications 
relating to my work involving the application of recombinant DNA 
technology in the biomedical area. That work is detailed in the 
review article: R. Lathe, "Synthetic Oligonucleotide Probes 
Deduced From Amino Acid Sequence Data - Theoretical and Practice 
Considerations", J. Mol. Biol. , 183, pp. 1-12 (1985), Exhibit B 
hereto. Further details of my educational and research career 
are set forth in Exhibit A. 

4. I am given to understand that United States patent 
application 08/484/786 ( M the A 786 application") and United States 
patent application 08/486,804 ("the A 804 application") share the 
same invention disclosure. Specifically, the ^786 application 
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and the '804 application are both divisional applications of 
United States patent application Serial No. 07/902,999 (filed 
June 23, 1992, now United States patent 5,503,976), which is a 
divisional of United States patent application Serial No. 
06/518,393 (filed July 23, 1983, now United States patent 
5,169,941). I am also given to understand that the both the '786 
application and the '804 application claim an earliest priority- 
date of July 30, 1982. 

5. I have read and considered the '804 application, 
which I understand shares the identical disclosure of the y 186 
application, that was filed in the United States Patent and 
Trademark Office on June 7, 1995. A copy of the '804 application 
is attached as Exhibit C. I have read and considered the July 
21, 2000 Office Action in the '786 application ("the Office 
Action") , attached hereto as Exhibit D. I have also read and 
considered claims 51 to 75 of the '786 application ("the claims 
of the '786 application"), which I am informed and believe to 
have been pending as of the date of the Office Action. A copy of 
those claims is attached as Exhibit E. 

6. In the present declaration, I address the 
following issue raised in the Office Action — Whether, given the 
specification of the '786 application (which is identical to '804 
application, which I have reviewed) and the state of the art as 
of its July 30, 1982 priority date, a person of skill in the art 
would recognize and be able to obtain nucleic acid molecules 
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useful in the HLA-DR typing process and kits encompassed by the 
invention of the claims of the '786 application. 

7. I consider a person of skill in the art to be one 
skilled in the art of hybridization-based molecular biology, 
including DNA hybridization, as of July 30, 1982 (hereinafter "a 
person of skill in the art") . Such a person would have had a 
Ph.D. degree at that time and several years of relevant 
laboratory experience. 

In my opinion, given the specification of the '786 
application and the state of the art as of its July 30, 1982 
priority date, a person of skill in the art would be able to 
select the conditions of hybridization required to determine DNA 
sequences capable of hybridizing to a polymorphic region of the 
HLA-DR-fi chain locus of the human lymphocyte antigen complex for 
use in the HLA-DR typing process and kits according to the claims 
of the '786 application, without undue experimentation. As such, 
a person of skill in the art would be able to select a class of 
DNA sequences capable of hybridizing to the DNA sequences recited 
in the claims of the '786 application for use in such processes 
and kits. 

8. Based on my reading of the disclosure of the '786 
application and my knowledge of hybridization-based molecular 
biology, I do not believe that a person of skill in the art would 
have to carry out undue experimentation to determine the 
conditions of hybridization (i.e. salt and buffer concentration, 
pH and temperature) or lengths of nucleic acids that would 



hybridize to the particular sequences recited in the claims of 
the ^786 application. As a result, I believe that a person of 
skill in the art would be able to determine which nucleic acid 
molecules would or would not hybridize to those sequences and, 
therefore, what nucleic acid molecules are useful in the HLA-DR 
typing process and kits encompassed by the invention of the 
claims of the *786 application. 

9. A person of skill in the art would understand the 
term "hybridizing" as used in the claims of the A 786 application 
to refer to the association of two single-stranded nucleic acids 
to form a paired duplex hybrid. More specifically, a person of 
skill in the art would understand that term to denote the use of 
hybridization assays to detect or select DNA sequences capable of 
binding to or pairing with one of the specific DNA sequences 
recited in those claims. Thus, a person of skill in the art 
would understand the phrase "DNA sequences being capable of 
hybridizing" as used in the claims of the x 786 application to 
refer to DNA sequences that would be detected or selected in a 
conventional hybridization assay as a result of their binding to 
or pairing with one of the specific DNA sequences recited in 
those claims. 

10. On July 30, 1982, such hybridization assays were 
of such routine nature in molecular biology laboratories that 
they were normally carried out by a technician. In my opinion, 
such assays would not involve undue experimentation. See, for 
example, Astell et al . , Biochemistry 12, 5068-5074 (1972) 



[Exhibit F] and Szostak et al . , Methods Enzvmol. 68, 419-428 
(1979) [Exhibit G] . Thus, the selection of conditions of 
hybridization required to carry out the invention of the claims 
of the x 786 application would not require undue experimentation. 

11. In my opinion, as of July 30, 1982, the concept of 
hybridization was well defined in the art, as "the pairing of two 
complementary or nearly complementary DNA strands to form a 
stable duplex". See, for example, Astell [Exhibit F] and Szostak 
[Exhibit G] . It was also known that the efficiency of such 
pairing is a function of both the temperature of the 
hybridization medium (which tends to dissociate the duplex) and 
the salt concentration of the medium (which tends to associate 
the duplex) . Thus, at any given salt concentration, there is a 
particular temperature at which the two DNA strands of the hybrid 
duplex will dissociate from one another. This dissociation was 
referred to as "melting" and the temperature of melting was 
designated the "Tm" of the hybrid under the given salt conditions 
(see Bonner et al . , J. Mol. Biol. 81, 123-135 (1973) [Exhibit 

H] ) . 

12. As of July 30, 1982, for a particular salt 
concentration, it was possible to calculate the Tm of a hybrid 
duplex. As set forth in Bonner , as a result of a large number of 
empirical observations, an equation, known as the Schildkraut and 
Lifson reaction, was developed that permitted estimation of Tm at 
any given salt concentration: 

Tm = 81.5 + 0.41(%G+C) + 16.6(log M) - 0.72(F%) 
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wherein: 

Tm = temperature of melting in Celsius degrees 
(%G+C) = G/C content of DNA 

M = salt (monovalent cation) concentration in 
moles/liter 

F = formamide concentration (volume/volume) . 

Theoretically, for effective hybridization, one could 
use any temperature below the Tm estimated by the Schildkraut and 
Lifson reaction, to obtain a stable hybrid. However, in 
practice, the rate of hybridization is strongly dependent upon 
the particular temperature below Tm employed. In the definitive 
experiments of Bonner , the rate of hybridization was measured at 
various temperatures ranging from Tm-7 to Tm-50. These data are 
depicted in Figure 8 of the article. They show that the rate of 
hybridization reaches a peak between Tm-20 and Tm-27. From the 
breadth of the peak, it can be seen that hybridization 
temperatures of Tm-15 and Tm-30 give hybridization rates of over 
90% of the maximum rate. Other experiments described in Bonner 
demonstrated that as the hybridization temperature decreases 
below Tm-27, the specificity of the hybridization progressively 
worsens. Thus, as a result of Bonner ' s experiments, an optimal 
range of hybridization conditions was defined to be from about 
Tm-2 0 to Tm-27. 

13. As of July 30, 1982, a person of skill in the art 
would appreciate that salt and temperature conditions that result 
in the range of Tm-20 to Tm-27 would be one example of 
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conventional hybridization conditions capable of effecting 
correct base pairing between nucleotide strands. That person 
would be able to employ the teachings of Bonner in order to 
determine the temperature, salt, pH, and buffer regimen to carry 
out hybridization to obtain DNA sequences useful in the HLA-DR 
typing process and kits of the claims of the x 786 application. 
For example, as exemplified at page 31, lines 23-30 of that 
application, hybridization of short (19 nucleotides) 
oligonucleotide DNA fragments was achieved under conditions 
illustrated in Conner et al . , Proc. Natl. Acad. Sci . USA 80, 278- 
282 (1983) [Exhibit I] . 

14. A person of skill in the art would recognize that 
Bonner describes the classic formula by which to calculate the 
effect of mismatches on the stability of long DNA hybrids. That 
person would have appreciated that this same formula could be 
applied to the formation of DNA hybrids involving short 
nucleotide sequences. Accordingly, with the x 78 6 disclosure in 
hand, and in view of knowledge in the art as of the priority date 
of the x 786 application, it is clear that a person of skill in 
the art could readily select the appropriate conditions for 
hybridization to carry out the invention of the claims of the 
'786 application. 

15. Hybridization assays, as developed through the 
1970 x s, often consisted of dissociating two double-stranded 
nucleic acids, commonly DNA, at high temperature. The two 
samples were then cooled to a temperature allowing reassociation, 
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mixed, and allowed to form hybrids ("hybridization") . The degree 
of hybridization informs the researcher as to the extent of 
similarity or "homology" between the two nucleic acid samples. 
More commonly, and by July 30, 1982, hybridization protocols 
typically employed an unknown "target" polynucleotide and a known 
"probe" polynucleotide- For the purposes of the present 
declaration, the term "homology" or "homologous" is used 
interchangeably with "complementarity" or "complementary" to 
denote the capacity of a nucleic acid to form a hybrid duplex 
with another nucleic acid or its complementary strand. In other 
words, when probe and target are homologous, a hybrid duplex may 
be formed. 

16. The end-point of a hybridization assay is to 
determine the degree of homology between probe and target. A 
critical feature of hybridization assays is thus discrimination . 
In other words, the experimental conditions are set (1) to allow 
the probe to hybridize with a small number of pre-defined target 
sequences; and at the same time (2) to ensure that the probe 
fails to hybridize with the numerically superior class of 
sequences that occur by chance in a nucleic acid sample but which 
are unrelated to the probe. 

17. As described below, the hybridization conditions 
employed with this aim in mind differ as a function of the probe. 
On July 30, 1982, it was generally recognized, as it is today, 
that there are two types of hybridization protocols. The first 
comprises the hybridization of long (e.g. >50 nucleotides in 



length) homologous sequences. I refer to this protocol as the 
"long" protocol. The second comprises the hybridization of short 
(e.g. 10-25 nucleotides) matching sequences. I refer to this 
protocol as the "short" or "oligonucleotide" protocol, because 
short, often synthetic, DNA (or RNA) molecules are commonly 
referred to as "oligonucleotides" or sometimes "primers". See, 
for example, Smith, Nucleic Acids Svmp. Ser. 387-395 (1980) 
[Exhibit J] . 

18. The thermal stability of a duplex nucleic acid is 
dependent on a number of parameters, all of which were well known 
to a person of skill in the art as of July 30, 1982. These 
include, in addition to the salt and buffer concentration, pH, 
temperature, the degree of base-pairing between probe and target 
nucleotides and the length of the duplex that can be generated. 

A long probe molecule generates a long hybrid molecule that is 
stable if a small number of incorrect base-pairs ("mismatches") 
are included in the duplex. By contrast, a short probe generates 
a short hybrid that can be critically destabilized by even one or 
two mismatches. See for example, Zoller & Smith, Nucleic Acid 
Res. 10, 6487-6500 [Exhibit K] and Gillam & Smith, Gene 8, 99-106 
[Exhibit L] . 

19. In my opinion, a person of skill in the art as of 
July 30, 1982 would appreciate that conditions of hybridization 
for DNA sequences useful in the HLA-DR typing processes and kits 
according to the claims of the x 786 application pertain to the 
"short" hybridization protocol. Such is the case because the 
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nucleic acid sequences recited in those claims, and the amino 
acid sequences to which they correspond, both fall within the 
class of short or oligonucleotide hybridizations. 

20. To carry out a hybridization assay as described in 
the x 786 application, it is my belief that a person of skill in 
the art, being aware of the length of the probes, would 
inevitably select the short protocol to determine whether a 
sample of nucleic acid contained "DNA sequences being capable of 
hybridizing" to the DNA sequences recited in the claims of the 
x 786 application. The conditions for such oligonucleotide 
hybridization were well established in the prior art as of July 
30, 1982. See Astell [Exhibit F] ; Szostak [Exhibit G] ; Smith 
[Exhibit J] ; Zoller & Smith [Exhibit K] and Gillam & Smith 
[Exhibit L] . 

21. More particularly, the prior art had reported 
conditions under which short oligonucleotide probes would 
hybridize with perfectly matched sequences (i.e., 100% homology) 
but not with DNA sequences containing one or more mismatches 
(i.e., less than 100% homology). For example, Szostak [Exhibit 
G] had described the hybridization of 12-mer oligonucleotides 
corresponding to bacteriophage lambda DNA that either matched the 
probe completely (wild-type) or contained single mismatches 
(mutant) . Szostak [Exhibit G] also described hybridization 
conditions under which only the wild-type probe hybridized. In 
addition, Wallace et al., Nucleic Acid Res. 9, 3647-3656 (1981). 
[Exhibit M] reported hybridization conditions under which a 19- 



mer oligonucleotide probe containing a single base substitution 
corresponding to the human beta-globin gene (H($S-sickle cell 
anemia) hybridized to only Hps DNA and not to DNA of the normal 
H(3A allele. And Conner [Exhibit I] reported specific detection 
of sickle cell (3-globin DNA using a 19-rtier oligonucelotide probe; 
describing in detail the conditions that permit detection of 
single or multiple mismatches. 

22. In view of such understanding in the art as of 
July 30, 1982, it is my belief that a person of skill in the art 
could carry out a hybridization assay according to the x 786 
application by preparing a filter carrying DNA sequences of the 
target sample together with controls. Some would be negative 
controls: consisting of an assortment of DNA sequences other than 
HLA-DR-1S DNA sequences, for instance DNA sequences coding for 
HLA-13 or any other unrelated DNA sequences. Some would be 
positive controls: consisting of known HLA-DR-fl DNA sequences, 
such as those described in the x 786 application and deposited in 
connection therewith. That person of skill in the art would then 
prepare a hybridization probe from the DNA sequences of the 
claims of the x 786 application using conventional techniques. 
And that person would expose the DNA sequences on the filter to 
that probe under a series of experimental hybridization 
conditions. The conditions chosen for the assay would be 
estimated from the prior art, but adapted to local laboratory 
conditions, so that hybridization would occur with the positive 
controls, but not with negative or background controls, so as to 



address the identity of the target DNA sample with respect to the 
chosen probe. 

23. I am of the opinion that a person of skill in the 
art, as of July 30, 1982, taking into account the disclosure of 
the x 786 application, the literature cited therein ( Conner 
[Exhibit I]), as well as additional prior art (see, for example, 
Astell [Exhibit F] ; Szostak [Exhibit G] ; Smith [Exhibit J] ; 
Zoller & Smith [Exhibit K] and Gillam & Smith [Exhibit L] ) , would 
be able to select the appropriate conditions for hybridization to 
carry out the invention recited in the claims of the *786 
application without undue experimentation, using conventional 
hybridization techniques. As a result, a person of skill in the 
art would be able to select a class of DNA sequences capable of 
hybridizing to the DNA sequences recited in the claims of the 
y 186 application to carry out HLA-DR typing and to use HLA-DR 
typing kits according to the x 786 application. 

24. I hereby further declare that all statements made 
herein of my own knowledge are true and that all statements made 
herein on information and belief are believed to be true; and 
further, that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001, Title 18, 
United States Code, and that such willful false statements may 
jeopardize the validity of this application and any patent 
issuing thereon. 
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RICHARD LATHE, D.Sc. 



Signed this day 

of , 2001 

at Edinburgh, Scotland, United Kingdom 
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